We studied the effect of polyethylene-oxide (PEO, molecular weight from 10 to 4X10 ) dissolved in the micellar nematic (N) and lamellar (L) phases of the surfactant system cesium pertluoro-octanoate (CsPFO)/water by microscopy and calorimetry. Replacement of water by PEO suppresses the lamellar phase above a critical concentration (w, ) which depends on the molecular weight of the polymer by a power law. In a limited range below~, a reentrant nematic is observed. The N-L transitions become less sharp with increasing concentration. The observed effects are due [4, 5] and transmission electron micrographs [6] Fig. 4 It indicates a temperature range over which a short-range smectic order develops in a f raction of the sample.
The coils formed by PEO in the micellar solutions are much larger than the dimension of a micelle or the layer distance in the lamellar phase. The radius of a random PEO coil in water is estimated to be of the order of 200 A for a MW of l0 and may be as large as l300 A for a MW of 4X10 . In micellar solutions the interaction with the micelles will affect the local coil structure but the radius should have a similar magnitude. A polymer coil is relatively large compared to typical intermicellar distances or to the layer distance of 50 A [4] . Within the coil the structure of the surfactant aggregates and their order wil1 be more or less modified. In dilute polymer solutions the effect of the coils on the lamellar phase formation may be similar to an impurity confined to small droplets that are randomly distributed.
In semidilute solutions the coils overlap and act like an impurity that is spread homogeneously over the volume.
The experimental results show that PEO has little effect on the stability of the nematic phase but it reduces the stability of the lamellar phase and suppresses it completely above a critical PEO concentration. These obser- The specific-heat measurements are also in good agreement with the confinement model. The transition enthalpy decreases with increasing polymer concentration and the transition peak broadens with a small downshift in temperature.
There is no sudden change in the thermal properties when the critical concentration is reached. A very broad and weak peak exists even above the critical concentration, showing that locally a lamellar structure is still formed.
The critical concentration should follow the same power law in the molecular weight dependence as the overlap concentration. The exponent should accordingly be between 0.5 and 0.8. The value that we obtained for the exponent 0.43+0.07 is somewhat smaller. In part, the deviation may be due to errors in the molecular weight of PEO samples and due to the unspecified width of the weight distribution. Another problem is that the smectic order may penetrate into the coils to an extent that depends on the molecular weight. The penetration may be deeper for larger molecules which would explain why the critical concentration is not as strongly dependent on the molecular weight as expected. The observation of a reentrant nematic phase indicates that the persistence length and the size of the polymer coil increases with decreasing temperature.
